Abstract. This study detected the land coverage change and the surface temperature change and analyzed the correlation between them. Consequently, the land coverage change and the surface temperature were calculated effectively. And the study indicates that the extension of urban areas cause the temperature rise. This study also shows that the spatial information changed by urbanization can interpret quantitatively and qualitatively.
Introduction
Rapid urbanization and population growth of Seoul cause the serious social problems such as housing problem, traffic problem, pollution problem, etc. [1] . Seoul have a population density of 17,134 per square kilometer in 2014 and it is the highest among OECD members [2] . According to the growth of population density, artificial structures are increased and being causative of temperature rise in urban areas [3] . Thus, it is necessary to study the physical change or temperature change for the comfortable living environments.
Remote sensing technique by Landsat satellite images is used in various fields and especially, the application fields are increased rapidly in these days. Images took by satellite are broadly-based, and it is easy to acquire the periodic data [4] . With the technological advances of software of image analysis, it is able to analyze promptly from the numerical data, therefore it is well used for detect the city change [5] .
This study will detect the change amount of land coverage of Seoul using the Landsat satellite images and will calculate surface temperature by the thermal band. By analyzing correlation between city change and temperature, the study will verify the impact of change amount of land coverage on the thermal changes of city.
Data Acquisition
This study acquired three periods of Landsat satellite images of September 1993, September 2003, and September 2013 for detect and analyze the city change in Seoul. Then classified the land coverage and extracted surface changes of each period using the acquired images. Table 1 indicates the satellite images used in this study. For classify the images use the Maximum likelihood method which is used the most in the supervised classification method and comparatively it has the high accuracy. The Maximum likelihood classification is a method of assuming the groups that form a normal distribution of each target area and classifying with calculating the possibility for each of the target areas groups of the pixel to be classified and have the maximum possibility group. Table 2 indicates the classification of land coverages. There is thermal-infrared sensor among satellite sensors and it is extractable the surface temperature. 6th band of Landsat TM/ETM+, 10th and 11st band of Landsat OLI belong to thermal-infrared area. This study extracted the surface temperature based on NASA Model. NASA Model is the method for extracting the surface temperature value using the test constant of satellite sensor with assuming that radiation between the earth and the atmosphere is constant.
Detection of Land coverage and thermal change
As a result of the land coverage classification, as indicated by Fig. 1 , it changed from forests to urban areas, from barren ground to urban areas. Also the change amount of each classification in three periods shows that urban areas are increasing, while forests and barren ground are decreasing gradually. To compare with the result of the above classified periodic land coverage, calculated the surface temperature distribution according to the land coverage. The calculation result is shown in the Fig. 2 . As you see the figures, the surface temperature is commonly the highest in urban areas and is the lowest in water system. A part of forests also indicate low temperatures. As well, the surface temperature change of 2003 is higher than 1993, and 2013 is the highest among three periods. It is a result of the extension of urban areas and the reduction of forest. 
Conclusion
By analyzing the land coverage and surface temperature change in Seoul with the Landsat satellite images of three periods, it was possible to produce the land cover map and to calculate the surface temperature effectively. And also this study indicates that the extension of urban areas and the reduction of forest cause the surface temperature to rise.
